Substrate specificity of phospholipase B from guinea pig intestine. A glycerol ester lipase with broad specificity.
The substrate specificity of a calcium-independent, 97-kDa phospholipase B purified from guinea pig intestine was further investigated using various natural and synthetic lipids. The enzyme was equally active toward enantiomeric phosphatidylcholines under conditions allowing a strict phospholipase A activity. The lysophospholipase activity declined with the following substrates: 1-acyl-sn-glycero-3-phosphocholine greater than 1-palmitoyl-propanediol-3-phosphocholine greater than 1-palmitoyl-glycol-2-phosphocholine, suggesting some influence of the polar residue vicinal to the cleavage site. The enzyme also acted on various neutral lipids including triacylglycerol, diacylglycerol, and monoacylglycerol, whereas cholesteryl oleate remained refractory to enzymatic hydrolysis. The lipase hydrolyzed sequentially the sn-2 and sn-1 acyl ester bonds of diacylglycerol, although some direct cleavage of the external acyl ester bond could also occur, as shown with diacylglycerol analogues bearing a nonhydrolyzable alkyl ether or amide bond in the sn-1 or sn-2 position. The three main activities of the enzyme (phospholipase A2, lysophospholipase, and diacylglycerol lipase) were resistant to 4-bromophenacyl bromide, but they were inhibited by N-ethylmaleimide, 5,5'-dithiobis-(2-nitrobenzoic acid), and diisopropyl fluorophosphate, suggesting the possible involvement of both cysteine and serine residues in a single active site. It is concluded that guinea pig intestinal phospholipase B, which was also detected in rat and rabbit, is actually a glycerol ester lipase with broad substrate specificity and some unique enzymatic properties.